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Executive Summary
The abundance of anchovies, Engraulis australis, 
in Port Phillip Bay (PPB) during winter 2010 was 
determined using a demersal trawl net and 
sonar at 67 sites.  
A total of 104,050 anchovies weighing 524 kg 
were caught during the survey. Anchovies were 
recorded throughout the central part of PPB and 
in the southern part of the Geelong Arm, in an 
area of 653 km2 (approximately) of PPB. The 
total biomass of anchovies in PPB during June 
2010 was estimated to be 299 ± 21.3 (se) tonnes.   
Anchovy aggregations were patchily distributed 
throughout PPB in June 2010. Dense patches of 
anchovies were detected offshore at 
Sandringham, Frankston and Portarlington, and 
throughout the deeper, central regions of the 
Bay. Anchovies have displayed a consistent 
pattern of spatial distribution in PPB during the 
June-July survey periods in 2008-2010. 
Most anchovies in PPB during June 2010 were 
from the 0+ (young-of-the-year) and 1+ age 
classes, and there were few older anchovies (2+ 
and 3+ year classes). The modal length of the 
dominant 0+ age-class size cohort was 76 mm in 
2010. Older fish, likely from 2+ onwards, are 
believed to move out of PPB in late 
summer/autumn and return in spring to spawn. 
The spatial distribution of anchovy age classes 
in PPB varied across all survey years (2008-10) of 
the survey, with no pattern evident. The spatial 
distribution of anchovy in PPB, particularly for 
younger year classes, probably reflects variation 
in zooplankton availability as a food source.  
Based on the literature and annual survey data 
to date (2008-10), the current understanding 
(conceptual model) of anchovy distribution, 
abundance, population structure and aspects of 
life history in PPB is presented in summary. 
Conclusions 
Distribution and age class structure of anchovy 
in PPB during June 2010 were consistent with 
the results of previous surveys (2008-09) and the 
known attributes of clupeoid populations 
elsewhere. 
Abundance and biomass of anchovy in PPB 
appears highly variable both temporally and 
spatially, consistent with theoretical 
understanding developed for highly mobile, 
small pelagic clupeoid species. 
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Introduction 
Anchovy, Engraulis australis, are an important 
prey item of numerous fish species and of Little 
Penguins in Port Phillip Bay (PPB).  
The Baywide Anchovy Study Sub-Program is 
described in the Channel Deepening Baywide 
Monitoring Programs (CDBMP), Anchovy Study 
Detailed Design - CDP_ENV_MD_016 Rev 3 
(PoMC 2010). The objective of this sub-program 
is to collect data on anchovy abundance, 
distribution in the bay, and population structure 
that will fill knowledge gaps and assist in the 
assessment of changes observed in other 
Baywide programs (PoMC 2010). 
This report 
This report summarises results for the third 
annual survey in PPB, examining anchovy 
abundance, distribution and population 
structure during June 2010. 
This report contains: 
• Estimates of anchovy abundance and 
biomass for June 2010 
• Distribution of anchovy for June 2010 
• Population structure (length frequency and 
age) of anchovy in PPB for June 2010 
• Distribution of other pelagic species with 
relatively high biomass in PPB for June 2010 
• Discussion of the abundance, distribution 
and population structure of anchovy in PPB 
for June 2010, including comparison with 
June-July 2008 and June 2009 survey results. 
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Project Design and Methods
Project design and methods for this sub-
program are collectively described in PoMC 
(2010), Parry et al. (2009) and Appendix 1. 
Sampling 
Sampling was undertaken at night from 7 to 11 
June 2010, immediately preceding a new moon 
(12 June), to minimise possible aggregation of 
anchovies in the water column.  
All trawling was undertaken by the “Western 
Alliance”, a 22 m commercial fishing trawler.  
A fixed-site, depth-stratified sampling design 
was employed (PoMC 2010, Parry and Stokie 
2009). A total of 67 sites was sampled: 22 with 
trawl and sonar, and the remaining 45 with 
sonar only (Table 1). The location of all sampling 
sites is shown in Figure 1.  
  
3 
 
 
 
Figure 1. Sites sampled for anchovies using trawl net and sonar during the June 2010 annual survey in 
PPB. The approximate paths between fixed sites along which sonar images were recorded are shown 
(underway sampling). Different coloured tracks were sampled on different nights. 
Table 1. Summary of June 2010 anchovy survey in PPB. 
Sampling method No. 
of 
sites 
No. of sites 
(subset of 
total) 
No. of sites 
(subset) 
Sampled all methods 67   
Trawl and sounder  22  
Trawled where sounder indicated anchovies   20 
Trawled where sounder indicated no 
anchovies 
  2 
Sounder only  45  
Sounder indicated anchovies absent   41 
Sounder indicated anchovies present, but 
not trawled 
  4 
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Results
Results for the 2008 and 2009 annual surveys 
were presented in Parry and Stokie (2009) and 
Parry et al. (2009). Preliminary results for the 
2010 annual survey were presented in Hirst et al. 
(2010).  Additional results for the 2010 annual 
survey are provided in Appendix 2, and all key 
results are summarised below. 
Anchovies 
Abundance and biomass  
A total of 104 050 anchovies weighing 524 kg 
was caught during the 2010 survey. 
Anchovies were detected in 2010 covering a total 
area of 653 km2 in PPB. The total biomass of 
anchovies in PPB in June 2010 was estimated at 
299 ± 21.3 tonnes. 
Population structure 
Anchovy populations in PPB in 2008, 2009 and 
2010 comprised 0+, 1+, 2+ and 3+ age cohorts. 
The dominant age cohorts in all years were 0+ 
and 1+. The mean lengths of anchovies of each 
age-cohort were similar in 2008, 2009 and 2010.   
Distribution  
The distribution of anchovies in PPB during the 
June–July survey period was similar in 2008, 
2009 and 2010. Anchovies were found further 
north in 2009 than in 2008 and 2010, and further 
west in 2010 than 2008 and 2009, noting the 
Geelong Arm was not surveyed in 2008.  
In 2010, anchovies were not evenly distributed 
through the area in which they occurred. Dense 
patches of anchovies were common throughout 
the deeper, central region of PPB and offshore at 
Sandringham, Frankston and Portarlington. 
In 2010, there were differences in the spatial 
distribution of anchovies of different ages within 
PPB: 
• 0+ anchovies were distributed throughout 
PPB, but were concentrated at the 
peripheries of the distribution 
• 1+ anchovies dominated the central area of 
the distribution in PPB 
• Anchovy aged 2+ and 3+ were generally 
present throughout the Bay.  
The spatial distribution of anchovy age classes 
in PPB varied across all years of the survey, 
with no pattern evident. 
Other pelagic species 
Abundance and Biomass 
The most abundant species in the water column 
was the blue jellyfish, Catostylus mosaicus, with 
4414.6 kg caught in 2010. Excluding anchovies, 
pilchards (total catch = 106.3 kg) and southern 
calamari (42.7 kg) were the next most abundant 
pelagic species caught in 2010. 
Distribution 
Southern calamari was found throughout PPB in 
June 2010, blue jellyfish were less abundant in 
the southern half of PPB and pilchards were 
only sporadically caught. The majority of 
pilchards caught in June 2010 came from just 
two sites: Seaford 22 m and Davey Point 22 m.  
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Discussion
The information presented here is based on data 
collected from the first three years of a four-year 
study, including the most recent June 2010 
survey.  This information is designed to fill 
knowledge gaps on the abundance, distribution 
and population structure of anchovies in PPB. 
Abundance and biomass 
Available evidence suggests that the size of the 
PPB anchovy population in biomass, like many 
fish species, is subject to fluctuations in 
recruitment, year class strength (Acevedo et al 
2009) and associated abundance from year to 
year. Estimates of the size of the PPB anchovy 
population are also confounded by the timing of 
seasonal migration of anchovy into and out of 
PPB.  
More data are required than are presently 
available before any reliable time series analysis 
of anchovy abundance or biomass can be 
undertaken. 
Distribution 
Anchovies have displayed a consistent pattern 
of spatial distribution in PPB during the June-
July survey periods in 2008-2010. Anchovies 
have predominantly been distributed in the 
centre and south-east of PPB from 2008 to 2010, 
although the spatial distribution of each age-
class has varied. 
Pelagic schooling fish, such as anchovies, are 
typically patchily distributed. Anchovies are 
facultative particle foragers that demonstrate 
prey selectivity (Islam and Tanaka 2008). The 
spatial distribution of anchovy in PPB, 
particularly for younger year classes, probably 
reflects ephemeral changes in plankton 
availability as a feed source, though little is 
known about the how productivity of plankton 
varies spatially and temporally in PPB. 
Population Structure 
The anchovy population in PPB is not discrete, 
but part of a larger stock of fish located across 
south-eastern Australia (Jenkins and McKinnon 
2006). Juvenile (typically 0+ and 1+) fish tend to 
be restricted to estuaries, bays and inlets, 
whereas older, typically larger fish seasonally 
migrate offshore (Ward et al. 2003, Dimmlich et 
al. 2004, Dimmlich and Ward 2006). Blackburn 
(1950) observed that older fish moved out of 
PPB during winter, returning in spring to 
spawn. The exact timing of these movements 
remains uncertain. Hoedt et al. (1995) found that 
adult anchovies migrated into adjacent Western 
Port in October-December from Bass Strait, and 
left between February and June. 
Anchovy eggs and larvae have previously been 
recorded in the water column in PPB from late 
spring through to summer (November–January) 
(Jenkins 1986, Acevedo et al. 2008, 2009, 2010). 
While Arnott and McKinnon (1985) and Neira et 
al. (2000) report anchovy spawning in Victorian 
bays occurs between August and April, peaking 
in summer. 
This life-history pattern is supported by the 
current study. The anchovy population in PPB 
comprised primarily 0+ and 1+ year class fish 
when surveyed during June-July 2008–2010.  
Interactions with other species 
Ecologically, anchovies are very important in 
PPB, providing a link between zooplankton 
productivity and predators such as squid, finfish 
and seabirds. Anchovies are the preferred prey 
item of the Little Penguin (Hobday et al. 1992, 
Chiaradia et al. 2003).  
The major decline in the pilchard population in 
PPB in the mid to late 1990s has probably 
increased the ecological importance of anchovy 
in PPB (Jenkins and McKinnon 2006) and 
beyond (Ward et al. 2001), because they are now 
the dominant small prey item for fish predators 
in the Bay. In all years of this survey, anchovies 
were probably the main prey of Little Penguins 
as there were few suitable alternative prey 
species in PPB during this period.  
Pilchards, sandy sprats and blue sprats are the 
only other clupeoids in PPB, and are potential 
competitors of anchovy for food (Parry and 
Stokie, 2009). The combined biomass of all 
clupeoids other than anchovy was 
approximately 1% of the total catch in 2008 and 
2009, and 2% in 2010 (Parry et al. 2009). During 
June-July 2010, pilchards represented 90% of the 
clupeoid catch other than anchovy in PPB. 
Pilchards were spatially localised, dominating 
catches at two locations only. Interspecific 
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competition between anchovies and pilchards in 
PPB is therefore likely to be localised in extent.  
Competitive pressure for food is likely to have 
been much greater in the past when pilchards 
were more abundant in the Bay (Hobday et al. 
1992, Ward et al. 2001).  
The biomass of blue jellyfish in the catch ranged 
between 85% (2010) and 95% (2008). Given their 
relative biomass, jellyfish have the potential, to 
compete with small pelagic species like 
anchovies, especially in years with low 
ecosystem productivity (Parry et al. 2009). The 
extent of trophic competition between jellyfish 
and anchovies in PPB is not known. 
Conceptual model of anchovy in PPB 
Based on the literature and annual survey data 
to date (2008-10), the current understanding 
(conceptual model) of anchovy distribution, 
abundance, population structure and aspects of 
life history in PPB is summarised in Table 2. 
Conclusion 
Distribution and age class structure of anchovy 
in PPB during June 2010 were consistent with 
the results of previous surveys (2008-09) and the 
known attributes of clupeoid populations 
elsewhere. 
Abundance and biomass of anchovy in PPB 
appears highly variable both temporally and 
spatially, consistent with theoretical 
understanding developed for highly mobile, 
small pelagic clupeoid species. 
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Table 2. Conceptual understanding of anchovy population in PPB gained from the literature and surveys in June-July 2008 to 2010 
Parameter Finding Evidence Implications 
Population structure In June and July anchovy 
populations in PPB consist primarily 
of 0+ and 1+ fish 
• Aging evidence from CDBMP Anchovy 
surveys 2008 to 2010. 
• Confirms life history model first developed by Blackburn (1950) in 
which PPB is a nursery area for young anchovy. 
• Adult anchovies in PPB are a transient population, migrating into 
and out of the Bay periodically. 
• Timing of the adult migrations is not known. 
• Appears to be no resident adult (>3+) population in PPB in June or 
July. 
Spawning The length of the spawning period 
in PPB appears to be variable. 
Hatch dates for 2008-and 2009 
spawnings ranged from: 
• September 2007 to February 
2008. 
• September 2008 to April 2009. 
• Daily ageing from populations surveyed in 
2008 and 2009 
• Acevedo et al (2010) and previous CDBMP Fish 
Egg and Larval Monitoring reports 
• Hamer et al (2010) 
• Confirms suggested spawning period from Blackburn (1950) and 
others. 
• Reasons for the variation in the length of the spawning period are 
unknown. 
Distribution • Anchovies are found 
predominantly in the central 
and south-east of the Bay. 
• Distribution is highly patchy 
• No consistent pattern in the 
location of different age classes 
across the survey period. 
• Sonar and trawl data from CDBMP surveys 
2008 - 2010 
• From the literature, this distribution pattern is likely to be related to 
zooplankton distribution. No direct evidence for this causality in 
PPB.  
• Suggests anchovy populations are highly mobile and vary 
considerably in space and time in the Bay. 
Abundance • Appears highly variable both 
temporally and spatially 
 
• Trawl data from CDBMP surveys 2008 - 2010 • Consistent with the theoretical understanding developed for highly 
mobile, small pelagic clupeoid species. 
• Estimation of population abundance in PPB is based on one month 
per year when only young and largely juvenile anchovy are 
present.  
Significance  • PPB contains both spawning 
and nursery habitat for 
anchovies.  
• Within PPB, anchovies are the 
major prey item for fish eating 
animals (e.g. Little Penguins) 
• Trawl data from CDBMP surveys 2008 - 2010 
• Acevedo et al (2010) and previous CDBMP Fish 
Egg and Larval Monitoring reports 
• Hamer et al (2010) 
• DSE (2010) 
 
• Consistent with Blackburn (1950).  
• The significance of spawning nursery area in PPB to anchovy stocks 
in general is unknown. 
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Appendix 1. Materials and Methods 
The methods used are described in PoMC (2010) 
and Parry et al. (2009, 2010). Additional methods 
not otherwise described are presented below.  
Data analysis 
Abundance and biomass 
Mean anchovy biomass in PPB was estimated 
within the area of PPB in which anchovies 
occurred (Figure 1), based on mean catch per tow 
(kg/10 min) at each sampling site. Where 
duplicate tows occurred at a site, the average 
biomass was calculated for the site. 
The total biomass in PPB was estimated from the 
areas in which anchovies occurred (km2) and the 
mean biomass (kg/10 min tow) at each site (Parry 
et al. 2009) within each region (Hirst et al. 2010).   
Anchovies were assumed to be captured with 
100% efficiency along the 20 m wide path of the 
footline of the net for 1.01 km (the mean length of 
a 10 min tow). 
Age 
The age distribution of anchovies in PPB was 
determined using otoliths removed from a 
random sample of 25–27 individuals from sites at 
which anchovies were collected in 2010 (Table 3). 
A total of 545 fish were aged in 2010 using the 
ageing protocol established by Parry et al. (2009). 
Distribution 
Spatial information on the distribution of 
anchovies was augmented by the information 
collected from sonar images collected every two 
minutes at each fixed sampling site, and whilst 
underway between fixed sites. This information 
was collected and compiled using the methods 
detailed in Parry et al. (2010).  
Net comparisons 
Replicate tows were undertaken at six sites in 
2010 to compare net efficiencies. This analysis 
provided a basis to examine the relative fishing 
efficiency of each net and allowed catches from 
the reserve net (A1) to be included where fishing 
efficiency was assessed to be similar. No obvious 
bias in fishing efficiency between nets was 
detected by Hirst et al. (2010). 
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Appendix 2 Results
Results for the 2008 and 2009 annual surveys 
were presented in Parry and Stokie (2009) and 
Parry et al. (2009). Preliminary results for the 
2010 annual survey were presented in Hirst et al. 
(2010).  Additional and overall results for the 
2010 annual survey are provided below. 
Quality Control  
The acoustic survey indicated that 88% of 
anchovies occurred within the area swept by the 
net (i.e. within 3 m of the seabed) (Table 4).  
Anchovies 
Abundance and biomass 
A total of 104 050 anchovies weighing 524 kg 
were caught during the 2010 survey. 
The two areas in PPB in which anchovies were 
detected during June 2010 are shown in Figure 
2. The mean biomass was 17.34 ± 1.24 (se) kg/10 
min tow in area A; and 1.05 ± 0.24 (se) kg/10 min 
tow in area B (Figure 2).  
The estimated total biomass of anchovies in PPB 
in June 2010 was 299 ± 21.3 tonnes (Table 5). 
Population structure 
Precision 
Repeat readings of annual increments by the 
primary reader (intra-reader variability) for 129 
fish from the 2010 survey produced an IAPE 
(index of average percent error) of 2.07%.  
Age 
Anchovy populations in PPB in 2008, 2009 and 
2010 comprised 0+, 1+, 2+ and 3+ age cohorts. 
The dominant age cohorts in all years were 0+ 
and 1+ (Figure 3). 
Anchovies belonging to the same age cohort 
displayed considerable variation in length in 
June 2010 (Figure 3). The length of 0+ age 
anchovies varied from 45 to 111 mm, 1+ from 73 
to 129 mm, and 2+ from 88 to 122 mm in June 
2010. Length estimates for 3+ anchovies in June 
2010 are based on small sample sizes. The mean 
lengths of anchovies of each age class were 
similar in 2008, 2009 and 2010 (Table 6).  
Distribution  
The distribution of anchovies in June 2010 was 
concentrated in the centre and east of PPB in an 
area covering 626 km2 (Figure 4). Anchovies 
were largely found in waters >12 m depth. 
Lower densities of anchovies were found to 
occur in a small area (estimated at 27 km2) 
located to the west of the main distribution, in 
the southern part of the Geelong Arm. The total 
area in which anchovies occurred in PPB in June 
2010 was estimated at 653 km2. 
Anchovies were not evenly distributed in PPB in 
June 2010 (Figure 5). Dense patches of anchovies 
were common throughout the deeper, central 
area of PPB and offshore at Sandringham, 
Frankston and Portarlington. By comparison, 
anchovy aggregations were largely absent from 
Hobson Bay and Corio Bays, the northern 
section of the Geelong Arm and offshore of 
Carrum and Dromana.  
The distribution of anchovies in PPB during 
June was similar across all survey years (2008–
2010) (Figure 4). Anchovies were found in an 
area of PPB totalling 742 km2 in 2009 and 660 
km2 in 2008, noting the Geelong Arm was not 
sampled in 2008. Anchovies were found further 
north in 2009 than 2008 and 2010; and further 
west in 2010 than 2008 and 2009.  
There were differences in the spatial distribution 
of anchovies of different ages within PPB. In 
2010, 0+ anchovies were distributed throughout 
PPB but were concentrated at the periphery of 
the distribution (Figure 6). Anchovies aged 1+ 
dominated the central area of the Bay, 
comprising >60% of all anchovies collected at the 
deeper sites (>12 m). Anchovies aged 2+ and 3+ 
comprised <30% of the fish at all sites, except 
Mornington 22 m where these age classes 
constituted 48% of the fish.  
Other pelagic species 
Abundance and Biomass 
The biomass and abundance of all seventeen 
pelagic species caught in the June 2010 anchovy 
survey are shown in Table 6.   
The most abundant species in the water column 
was the blue jellyfish, with 4414.6 kg caught in 
June 2010 (Table 7). Excluding anchovies, 
pilchards (total catch = 106.3 kg) and southern 
calamari (42.7 kg) were the next most abundant 
pelagic species caught in PPB in June 2010. 
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Distribution 
The baywide distributions of the three most 
abundant pelagic species in June 2010, blue 
jellyfish, pilchards and calamari, are shown in 
Figure 7. 
Southern calamari was found throughout the 
Bay. Blue jellyfish were less abundant in the 
southern half of PPB, and pilchards were only 
sporadically caught in the 2010 survey (Figure 
7). Ninety-five percent of all pilchards caught in 
June 2010 came from just two sites: Seaford 22 m 
and Davey Point 22 m. 
 
 
 
 
 
 
 
 
  
14 
Table 3. Vertical distribution of anchovies within 5 m of the seabed: cumulative mean % of fish echoes 
in 1 m depth intervals. *n = 1023 images 
 
Table 4. Number of anchovies aged at each site in the June-July period for PPB surveys in 2008, 2009 
and 2010. 
 
 
Transect depth 2008 2009 2010
Aspendale 12 30 26
22 27
Beacon Point 17 29
22 30
Beaumaris 12 30 30 27
22 30 30 26
Central North PPB 22 30 26
22 6 26
Davey Point 7 30
12 30 30 26
17 30 30 26
Dromana 7 30
12 29
17 29 30 26
22 29 31 26
Geelong 12 26
Hobsons Bay 7 30
12 30
17 30
22 30 26
Mornington 7 30
12 29
17 29 30
22 29 30 25
Point Cook 12 25
17 25
22 28 26
S2 Geelong Arm 26
Sandringham 17 26
22 26
Seaford 22 30 31 26
St. Leonards 22 30 30 26
Total 501 518 545
Depth range (m) cumulative % fish 
echoes*
0-1 50.2
1-2 75.3
2-3 88.2
3-4 95.4
4-5 100.0
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Figure 2. Distribution of anchovy biomass (kg/10 minute tow) in the June 2010 annual survey in PPB.  
Where duplicate shots were undertaken means are presented. Sites at which anchovies were 
determined to be present or absent using sonar, but not trawled are also shown. Lines indicate the 
approximate areas (A and B) in which anchovies were recorded using trawl or sonar in 2010.
Table 5. Mean biomass of anchovies /trawl tow (+ se) in two regions identified in the 2010 survey, area 
occupied by anchovies in PPB, and estimated biomass of anchovies in PPB (+ se) in 2010 annual 
survey.  
Region Mean biomass (kg/10 
min tow)
Area (km2) Estimated biomass 
(tonnes)
A (n = 18) 17.34 ± 1.24 626 298.2 ± 21.3
B (n = 2) 1.05 ± 0.24 27 0.8 ± 0.2
PPB total 653 299 ± 21.3  
 
A 
B 
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Figure 3. Age-length frequency distributions of anchovies from annual surveys in PPB during June–
July 2008, June 2009 and June 2010. 
 
Table 6. Mean length (mm) and standard error of anchovies of different ages in PPB in the period 
June–July 2008, 2009 and 2010. N: number of anchovies aged for each age cohort.* 
Age
N N N
mean se mean se mean se
0+ 201 79.7 0.7 234 76.0 0.9 167 76.1 0.9
1+ 283 104.2 0.6 217 97.4 0.5 284 100.4 0.6
2+ 15 106.4 1.7 52 105.4 1.1 70 105.1 1.0
3+ 2 119.5 5.5 1 115.0 0.0 9 107.2 2.5
2008 2009 2010
length length length
*Not all otoliths collected were aged. In 2010 n=15 otoliths could not be read. 
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Figure 4. Polygons showing the distribution of anchovies in PPB during the 2008, 2009 and 2010 
annual surveys. Note that the Geelong Arm was not surveyed in 2008 
 
Figure 5. Percentage area of fish echoes within 2 m of the seabed for underway sampling between 
fixed sites. The polygons show regions of anchovy distribution.  
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Figure 6. Distribution of age cohorts; percentage (%) of 0+, 1+, and 2 and 3+ age fish during June 2010.
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Table 7. Biomass and abundance of all pelagic species caught in PPB during the 2010 survey. 
Species Biomass (kg) Number
Blue jellyfish, Catostylus mosaicus 4414.6 1863
Southern anchovy, Engraulis australis 524.6 104050
Pilchard, Sardinops neopilchardus 106.3 3159
Southern calamari, Sepioteuthis australis 42.7 566
Snapper, Chrysophyrys auratus 32.5 712
King George whiting, Sillaginoides punctata 28.5 389
Sandy sprat, Hypherlophus vittatus 10.8 2254
Silverbelly / Lowfin, Parequula melbournensis 7.4 151
Luminous bay squid, Loliolus noctiluca 6.8 734
Yellowtail scad, Trachurus novaezelandiae 3.2 123
Arrow squid, Notodarus gouldi 2.1 7
Barracouta, Thrysites atun 0.9 4
Blue sprat, Spatelloides robustus 0.5 43
Warehou, Seriolella brama 0.3 2
Blue mackerel /Slimy mackerel, Scomber australasicus 0.3 4
Silver trevally, Pseudocaranax dentex 0.3 6
Silver dory, Cyttus australis 0.1 2  
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Figure 7. Distribution of the biomass (kg/10 min tow) of the three most abundant pelagic species 
caught during the anchovy survey in 2010. Where duplicate tows were undertaken the mean is 
presented. 
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Appendix 3 Data Files 
Electronic data files are as follows: 
• Catch.xls, Shot.xls, lengthfrequencies.xls. 
• Underway_sonar_2010.xls 
• Fixed_sonar_catches_2010.xls 
• Metadata descriptions are contained in 
README_catch.doc, README_shot.doc 
and README_lengthfreq.doc, 
README_underway_sonar.doc, 
README_fixed_sonar_catches.doc 
Ageing data contained in the following 
electronic data file: 
• Anchovy_age_2010.xls 
 
 
 
 
 
